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oj a ^J ^co] ^E^*] ^ ZL oj H# 7 ].<g 

tffl^d-t- i^Kr afl^i sflig ^oii tijLf^g- ^^tb ^ ^ ^rSHl 

3 ^ t^s] S^Rr «ti^i/^ sflE^ ^q.^ s^^l^o.^ ^ 

<>H cq*fl M^o)] rcj-e^, -&lEi# JE^r Hfl^I/*lE^ if 

5-S- ^r*3^Rr °]^<$ ^^jAS §1E^ ^-^-i- S^SL^- ^-JLS*), ^sfe 

£ 3c 
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5.^B. ^ n {heater apparatus of ink jet 

print head and fabrication method therefor} 

£ l£r ^^^l SflS.^ ^S.. 

£ 2^r #2fl^ °c3a.^J H^B «H = ^1 

£ 3a, £ 3ba, £ 3bb ( ^ 2. 3c £ *H 1 ^HH ^ 

£ 4a, £ 4b, ^ £ 4c ^ £ <y=stb *fl 2 nf^ *g a ^j a 

1, 11, 101, 111: 7l^r 2: <9a^S 

4: 5, 105, 114: jilf 

6, 103a, 103a', 113a: «1 8: 39 *H -felHH 

9: 2r-# 10, 100, 100': H^B *fli= 

13, 103, 103': sR^ 14, 104, 104': wfl^H sflBi 

15: 3£flA]tiflol^^ 1 6 ( log, 116: ?fltfl3H^ «<M^ 

102, 112: ^<a^l^r 108, 108', 118: JE^B 

107, 115: BBefl^B 113: «fl4d/«l^l 
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(Ion implantation) ^^.S. S^sf^ ^a^! aflJESl *1 

<15> <ajaV^ o_^ > oi 3 | H^Ei^ i^-o] ^-Jl *K>£7> ^ ^7]- 

3. ^ ^igo] 7>^>7l nfl-g-ofl, ^Ul7}cq ^ 7 > ^-^>^1 ^^Jl SUcf. 

<16> v E ^ > tiVi^j 7l^^l t-^o] ( S ^E^ «J>g 

= ^ *fl£E: 7l^£ 10^d til^O.S. ^§>^l=f. =L ^ 

300 7H^ £a> ^w]^ 1200dpi ^ ^ H^IH 31 = 

<17> £ 1# ^-S^, oj 3 ^) S^E^-g- ^c( 10)7 |. 7fl^^ 

<18> -f-^3-°5L, H^H *11-E.(10)^ 7l^r(l) ^^o_JL^-Ei 1 

°JEL ^^.(2)1- *<*H 71^(1)^1 *i^o.5L ^-g-^. 
<19> 1 ^S.(2)# ^51^ ojii^r ^ ^eflo)E( 8)fi |. 
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<20> o] nfl, oj 3 i=. ^M.^ ^A^jr, ojofl ^ oj^ ^(4)^0} oj^ 

^ <^^-7> UH-ofl o^^fl oj a ^^ (4) ^ofl oj^ i^( 7 )-i- 

§11 = (10) £#€4. 

<21> O]^*]- tt^E 5)1^(10)011^, ^(6)^ ^-A} 

^ ^fl^-^l ^ <g£\ S ^a1oi ofl^ ( dr0 piet )^=ofl ^ #J1*V 

A^olcf. rcf^, i!rlEi(6)^ 1^, ^ *)ls^ ^<H1 tfltt ^ <£^7 r ^1 

<22> ^ 7 fl, -&lE^ 2}-^^ °JtiV^^l ^l^«o V ^^r ^e)^- 7l^<i) ^ofl *] 

# ^ 7>^(Deposition gas)^ ^1 £f-°r ^flE^^Hr «J-^ol ^e) 

A>-g-£lZL $Jcf 

<23> ol « 0 Vtf ^ £ 2^1 £^1*1 w>p4. ^-ol, ^^-(oxide; 

12)ol ^El^ 7l ^(11)^1 ^ofl^. *lEi *flS<2f ^aj- 7 r ^S^ ^ll-l-^ 

4^ Ta^ ^>-§-^H i^E^^ o_s 3]*fl *1tH-& TaN 

<24> ol nfl, 6-lE-lal T^Jvg- TaN ^ ?f-V\}2\- N 7]->i^ <#o_5. s^tf 

<25> ^E-l^ TaN ^ ^f-^} 500 A <H nfl 53 0 hm/sq£) 7-1 

7W£^ 31^1*1 ^-^1 500 A TaN *H tflsfl 
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30 ohm/sq^ 7i*J-3M: £^ , *1*J-ibfr #^7] ^*fl TaN ^ 

^ 850 AS. S^^cf. 

<26> StL N 7}ifil ^ T^SM" ^A^J ^ SU*]^, O] ^ o. Ta o] - 

7>S <?]*fl TaN ^ ^-£7> #4i«H ^lsj^ofl ej-<g#-g- ^ &tf. 

<27> TaN *W * , TaN ^ tifl^^. ^ 

<28> oH*1, ^ «fl4i#£r 5L£ ell^liBfif Hfl-S-g- °l-§-tr iSel 

^4, tifl^l sfl^(14)<=>l 
<29> ZL ^, TaN ^ IS Bfl^liE^ *l^-§- IS 4^3 <=>l-g-^r i£^4iiefl 

<30> §lEi 3flH(13)ol T§Aj£ 7l^;(ll)^ ^^ofl^ 

(silicon nitride), ^^(si 1 icon carbide) ^-2.5. s^HM^ 

#(15H ^^SlJl, 5fl^lHflol^#(15) $Hfe- Ta, TaN, TiN ^ °1 
-f- 0 ^ 7fl a] tfl o] ^ w 0 ^l#(anti-caviation layer; 16)°1 ^^tf. 
<3i> n^q-, ole^ ^eflo] ^ a. aj^g. TaN ^ N 7>>i^ <g= 

— ^- ^til^l tr^lS <y«fl ^*Rr 7^ 0 V^ ^^11- $] 

IE N 7\^9\ 7^-^ ^ TaN ^ 
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<32> 4 « 0 V^^ TaN 4* 44 W ^ 44 4^31 4£- ^ ££^|ae 

44* 44^ 4 44^B7> £#4 4444 *Hf-^; 7}^°1 oio 

4, 44 44 44<*fl _$.<*o] ^^Tiq- 444 4^3*7> ^« ^ flfe 5- 

[1^4 °1^4 4^ 441 

<33> #7l<4 ^ #2fl^ ^4^* 4^4?] 4*fl t>#^ 5l °-S, 

^4 ^4 ^4£: 44# H^r «1|*i/44^ *£^^§4 *§.5L3- ^«8*Rf °]-& 
^r°J 444 x-^* S^*>H^ fl^, ^*Rr ^^"W # 

^ 44* 134 ^4 4^44 ^Ajofl *|B|^ ^15]^* ^ oj^^J ^ 

B 4^4 44#4 ^ ZL afl^:^* 4^4tt 4 014. 

<34> £ »v^^ cf= s.^ 44^ ^44 44 ^£5] 44^* ^44 & 

-2. 44#-i- <>i-g-44 44« ^^^•o.s.'H, 44 4s. 44 31:5:^(44 4 4^ 
# ^^S#)* *8^44 ^4 ^5=# SMM^ ^ 5ft* «■ 444, 
*3*rS. 4^ ^ 3]i=4 44^4 £ 11 42:^* 4^ 

4^ 4 5U4. 

<35> a. sc cf=. t±^§K4^HM4^ iE^ ^#)# ^ 

44-8- iS.44^H 44* 4-8-44 4^^ "E-^Sls. 444 4*9-* 

t°^, 44-8- i£44^B 44 *g^4 4-2-4 is 44^H°fl 4tb 
-2.<3 ^ 444 4%^4m y o v 4^: *r 9X^ <$3.$. «fl^4 44^4 S 

^2^1- 4^4^ 4 $14. 
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<36> ^ -g- -E^^ ^*>7l W ^ °<NM £ 

*rfe ^ sflel, 7-KV sflig $H +5)^ ±^ 

jL*r£^ 7^%> ^afl sfl^ yfl^l srfl^ ^ofl ^£ iLS^^r i^-SRr °33.$. 

€ $W lifl- ^ ^ofl 2\n (Dopant) «11 ^«fl *1 

2*3 £ ^a^! H^Ei afl^tf^. 
<37> ^AHlofl^), HflAl^ 7-]%V Mj-cg^ SflBi^ <>]£. ^<$X\ 5££^i^LEfl 

3} ^-^^.S. ££eflxlAH 3flEl^- ol-g-^ol a[A 2 £ A}|fo| 

<38> N 2> B, Ar, Phos ^ 7>^t> -2-€- *}^S. ^p- 

<39> ^J6j^0£, tiflA}£- 7^ 0 V ^-<g^ 2)1^0) ol^^ol A | £^E7> ^^SlS^- 

^€ *r $14. °1 , ^1*1) ^^s)- Hfl^i 2fl^^ -l^o] ^.o. 500A°1 

nl^^l ^ ^ jl 7^J- i£<g*|j afl^i^ ^l^r °l£r ^Al. ^oj£ £ ^ 

B<>]1 ^*fl T^j- ^^jo} ^ % >o. + oi^ ^£5. 3°1 ti>^^^r>cf. 

N 2 , B, Ar, Phos 7>^-*V S€- ^fuf^ 

30-8 



p 



1020020075943 #^ 2003/9/2 



*fl^°fl ^31 7><g*>7l ^ cf^fi] ^ i^^l 

*}^H3. A>-§-*>^ ol^^cH] ^<QQ £^H^1 S^^^. 

<42> tiflA} o. ^I^S] Ol-^^oj o]3-^<£ P }A 3S A}-g-^ I^Efl 

<43> £^B^ N 2 , B, Ar, Phos ^ ol^s}- 7>^tb £?1H ^ ^>u)-S ^7- 

<44> ^ ^-^o] c|3. ^Al^Bflofl n^-ST^, 7l ^ ofl ^ i£ 
1^*H=r #7fl, #6\] tifl^^ tg^SRr #7ll, tiflAj^ 

n $\Q^r *§^-&}±r #7fl, ^ ^ V< M ^^°1 ^€ 7]&S] **#ofl 

^l^^^b #7111- S^Kr 31 = S] i5)B\%x)2\ 43,^^r 
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1^1 -g- 5L£^l^liB zflKj-g- ol^-oj 4 i3S a>-§-^^ ol^-cj o. ^ 

*V^r #7fl, 3l ^ iSi^l^liE sfl^o. ^sKr ^7111- if-^Vcf. 

^# ^r*8*Kr #7^ N 2 , B, Ar, Phos ^ ^l^rsh 7>^V 2.=- £ 

z\]>\*}^ #7^ ^U 1 3l 3.^ ^l^^q-. 

S7> ^og^^s. oj^-og £o] o]^--og - W ^ c^j-g. 

tf. °1 °fl, o]^<y ^-g- ^*Kr #7^ N 2 , B, Ar, Phos ^ oj^-g]- 

<47> ,& ^Al^oj]^, oj^^j ^Ie^V^o) ^]3:W o V^o. ^ ^cg^ 

7] ^*fl 71^-g; o^^Hf- #311- d| ^^Hfr #7^ 

200°C ^rS^H taj-B^ft}. 

^*Rr #31, S-^^l^ sfl^SH a fl^/^% V ^t^l *§^*Rr 
#7fl, Wfl^/^*j- ^£ 71^: $H ^*Kr cj 

Til, Mf 3H1 ^ ^<131-§- £S^liS sfl^-fr ^*Rr #31, ^-1 
*fl-g- i^efl^iB ol£^r<3 *>^£L3. A>-§-s;>^ o^-og^ tiflAj/^^. 
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#711-1- if-sRr °Ja^i I^H = ^ ^E^l^ ^S^-g; *fl 



<50> ol^^^^H ^-l^im ^*Rr ^711^ N 2) B, Ar, Phos ^-^ 

<5i> afV, ^<M-g- I£^]iB ^t}^ ofl^i ^ a.s]^ 

<52> ^Al^oflAi, oj H ^| 3),= o} ^^0} ^la^^: ^ ^Sfl 

^Itt 200°C oltfiq ^oflAi ^o] tiV^^cf. 

<54> (^A]ofl 1) 

<55> £ 3c5 ^-S^, ^ ! ^HHj oj-s. e]EKl03a)# £ 

^ I^IB ^Ei^l(100)7> <*\)A)5)o] 9X^. 
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<56> £ ^^Hl^ S1£HT-*1(100)tt ^E)€" 7)&3\- tiV^l 7} 

^•(101), ^E)€- 71^(101) $H ^H* 7>«i^7| ^tr it^^M) 

§lEi(103a)« ^l^Rr 3^(103), 31^(103) $H J= 

^ ^wl^Rr wfl^i ^€(104), ^ 3fl^(103)^ wflAj 3fl€(104)^- 

-Hj- frlEi 5fl^(103)4 tifl-a 2fl€(104) $H is#(105)^- a^tf. 

<57> a)e)^ 71^(101) ^Hl^ ^<£fK Inter-layer Dielectric Layer)°-5. 

*| 71^(101)^ £#6\] tgA£Q a>5|-^-2|- ^ ^^^^(102)^1 5atf. 

<58> £<3*||bK102) ^Hl tifl^l^ 3ll€(103)2f tifl^ tifl€(104)^r Ta, #e)Aj 

e]^- ^§-o_s. °1^-<H^ *1e^4 Al, iE^r Al^ilS. °l-¥-<^ ^ afl^-g; ^ 
°!^^(102)^H1 i^E-^ aj-^ ^V^^S ^ «fl^l#2r *lE^ 

<59> ^t)e^ 3fl^(103)<H] ^Aj^ cf^o] ^EKl03a)^ *lE) 4^(103) ^ afl^l 3tfl 

Si (104) $H iJL#(105)# if, .£ 3ba°l] S.*)*): w}2f , ilf 

(105) asel^nefls] ^ 0.5. ^Aj^v ^ E i-g- is^lii 3fl€(107)# 
ol^oj n> i3 . S A>-g-^j7 N2( B Ar, Phos -f^ A>-g-^ oj^og 

^ofl ^*fl ^<9€ S^H(108)« a^t>4. °le1*r £^H(108)^ *lEi(l03a) 
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<eo> wflA] sfl^(i04)ofl^ *] El (103a) 21 °}-& ^<£*\ ^ ^ 

<6i> ^30. 3L, Hfl^ 2fl^(i04' £ 3bb°fl H^ltr w r <4 ^-o], *lEKl03a')^ 

7\ ^og^^s. ^ ^ oi^. o] ^ 30^(103' )4 tifl^d Jfl€(104')^ ^*fl 

3 ^ 500A<>lZL, Hfl^l sfl^(i04')^ ^l^ojAl J££B(108') 

°fl 3*11 yfl^I *11M1 ^-i- ^ 3 £3. ^3L, t>] E-| 3fl^(i03')^ 

<62> iLJL#(105)^r ^HH^#2l § ^ ^qef, *1 (103a) Bfl^ 

^ ^ ^ ^3J-^, ^AS 0]^^ 

<63> ^.Jl#(105) ^Hl^ °Jat ^^Rr Ta, TaN, TiN ^-^^S. 

<64> ol«4 ^o] oj^^J ^coj *]Ei^V*l( 100)21 

S. 3a ifl*l S. 3c» A oMl*l -g^r'S cf^-s]- ^-cf . 

<65> ni^, ^ *H*Kl02)°l 7]^-(i01)ol ^aj^cf. 

<66> zl Cf-g-, ^^^1^(102)01 ^£ ^Sl€" 71^(101)^1 *}^l^r ^El^^ 

, £E^- sl-^-7l^-^3|-^(L 0W pressure chemical vapor deposition; LPCVD)°ll 
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^ Ta, -fel^s »1b1 7fls.7> f^£)jL, zl ^4 ^E^i^l^M 

<67> 0)0^ , afl^^ S.^o] ^jl sflEi^ol ^-ol*V <^1«^ 

^ D l¥ ^TT IH^ItET ^SLSL =4? ^)ol §lEi# 

PfiaS. ^~§-*}<*l 3flE^S]^ ( o. ^ f ti flAl 2fl^(104)2f *1B] 2fl^(103)ol ^ 

<69> zl ^ ( i 3a<^l «>^- 71^(101)^1 ^ofl^ sflA]«Ho] 

%v o|-u|^- ( *lEi(l03a) ^ tifl^fil <*^-8- ^ $1^ 

^s)-^-, iLJlfKl05H ^€4. 

<70> iLJi#(105)°l ^£ £ 3ba°11 w}<2}- ^-o] t ;£Jr%(i05HMl^ 

II efl^liB7f H efl7|A Ht ^E^-g- £Ei ^ i3f ^sfe 

SSejiZLEflsl ^} 0.3. ^ ^ 3i-tfs>^ ^ofl <^<*] ^]Ei-g- isefl^liB 4 
€U07)°1 ^€4-. 
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<7i> °H*L Ilel^iB 4^(107)^: ol^^ ^>-g-*>^ *1 

*fl€(103Hl ^-g: ^*Rr ^*fl *lBi *im(103H^r 

5^H(108)l-# £fe *1 Hi (103a) 7}- ^^tf. , MH^r N 2) B, 

Ar, Phos ^ ol^rsrj- 7|-^*V *>M-7> cf. 

<72> §lEl(i03a)7> ^, ^E^-g- XSefl^iB 3flE](i07)£: °fl^ ^ 

<73> ofl^i ^.^o. o.8 tfl^l 1.2 £H( Torr ) ^j^o] ^^-^HH 3000 
5000 SCCM( Standard Cubic Centimeter per Minute) ^JE^ #di7}- 
^1- -fr<£H 7l^^ iSefl^l^B 3fl€( 107)^1 <S^-« *fl7l*Kr JELeH ofl^i^ 
— ^^H, 3.^ ^Hr°l 0 fl^ IS^l^liH sflel 

(107)^ A]?\a\?A * ^(H 2 S0 4 ), SEfe ^€ *r*5r 

^(CF 4 )7>i ^ A Ji7}if H^liB 107)^1 

<74> o] nfl ( £ 3bb<^l H>ss). ^-o], «]El 3fl^(103')2)- tifl>£ 3^(104')^ 

^12] ^ 500AolJL, Wfl^l 3ffl^(104')^ ^M|fe <>l£r ^og^ 
(108' H £|*fl tifl^ 7-1%Hl «3D=-g- t^jI, *1B^ sfl^(i03') 

3 oj-g- -oj5j ££B(108'H £]*fl *]£Kl03a)^ 

^ ^£5. ^ ^-f , «JE) Jfl€(103')^| tfltb o]^<y afl^ sfl^ 

(104' HIS. 51£B7> ^3 5.^" oj^^cy o^o} ^^(103') 3? «fl^d 

jfl€(104') 5L^-ofl o]^^oj^ ol^cH ^ ^ o^cf. o) nfl ( i^Hfe N 2 

, B, Ar. Phos ^ 7Hr^V £€■ J£^H ^ *>M-7> A>-g-^cf. 
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<75> o]sq- Qo] t BflEKl03, SE^r 103' HI tfl*fl °}-&^<8 "g-^Sr *V ^ 

, *13 3fl^(i03, SE^r 103') iflfi) £.€H(108, SE-cr 108')^ ^GJ£* 
71 fl*H, *1 E) (103a, 103a' )7> 7 1^(101)£- 200°C °1#3 

<76> *J ^ a. 71^(101)^1 € ^, JE 3c°ll w}<2}- ^-ol, i±3:^(l05) 

^HItt Ta, TaN, TiN ^ o^o^ ^wl^o]^ ^1^(109)^1 ^ 

3^, H-^lB. = ^lBl^l(lOO)^ 71^ ^S^r ^^t}. 

<77> (^aHI 2 ) 

<78> £ 4c» t2^, ^3 ^Stb ^ 2 ^aHHI *1 (H3a)* £ 

^ °«ja^ H^H = *lEl^l(100 , )7> ^H^M olt^-. 
<79> ^ ^lojS| oj^^J S^E 3}t=o} ^El^KlOO')^ ^S]^- 71^21- ^ 

*V£^1 71^(111), ^S]^- 7l^-(lll)^ofl <§>^, ° 0 l£l# 7>1^ ^* 0 V ^Sfl 

^ ^ *lEl(113a)4 ^fl- ^^Hr ^Hr^ wfl^(£^l^l & 

-§-)# *M-3 s^lf^s. nfl-a/*lel 2fl€(113), afl-id/slBl nfl^i 

(113)^ iL3L*}5E^- afl^/^lEl sfl^(113) $H ^€ ^-^#(114)^- i^cf. 
<so> 7l^r(lll)ofl^ ^ i ^aHI^ 31 = (100)3}- ^1, 

71^(111)^1 ^ofl ^Ajs} AVSj.nVjz). ^ ^<g^nV(112)ol Hfl^^Cf. 

<8i> ^<£*\W(112) *fl*m wfl^i/*lEi «im(113)£r Al, 5E^r AlU-^-AS ol 

-f-^ ^ a U^I#4 ^ SE^lf-g: ^^^1^(112)^-^1 — ^ E-) ^ ^ *J-^_o 
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<82> Wfl^l/^Ei 5fl^(113)ofl *lEi(113a)^r ^/^i 2fl^(113) 

$W iLJl#(114),g- ^, 5L 4b^ll SL^V a}<4 ^-o] t ^#(114) #o(| 3. 

Af-g-^jz n 2> Bl Ar, Phos ^>-g-^ oj^og 

tt ^*ti °]£r^ ^^^1, wfl^d/^lB^ 3fl^(113)^ §lE-](113a)<Hl 

-£^H(118)^ «lBKll3a)^ ^_9_*> 2^5^ ^ *!;■§■ 

4. 

<83> tifl^l/^El 311^(113)^ afl^l^r ol^<y SSE) dlllHfl^ ^0.5. 

<84> JijLfKll4)£- ^HH^f^ ^ « ofqe)-, 3lEi(ii3a) ^ wfl^oj 

1" ==r ^S^, ^E]^- E^nV - O,^ °]3-0^cf. 

<85> ^.^^(114) ^Ml^b Ta, TaN, TiN f-^ ^-^^S. o] =Lo|^l ?flti]tflol^ wj- 

^#(116)^1 ^€4. 
<86> o]Q\- £o] § f tgo] 2 ^Hl<2] H^IH 

*1 ^^1(100')^ ^-i: £ 4a ^^1 £ 4c# %^*H ^Ml^l 4 

<87> x£^ t ^<g^^-(H2)ol 7l#(m)oj ^Wl^Cf. 
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<88> zl ^<S*fl^(112)<>l 71^(111)^ ^ofl^ Hfl^i^: ^ 

<89> ojo^, I£5^ZLEflS] ^jO_S Bfl *1 / *1 E| -g- 

iS 3fl€* ^4 P}A 3 S A}-g-i5}c*| SflE^S]^, ZL Ufl*!/*!^ 3fl^(113) 

oo> zl ^, £ 4a°fl wf^ ^-ol, tifl^/^Ei 3fl^i(113)ol 7l^r 

(111)51 ^ofl^r ^HH^f^ ^ ™ o}^^, -6rlEKll3a) ^ «fl^ 

^-i- ^ ^ 9X^r ^^r, ^e]^ fht^ ^.^ ^ 

(114)ol ^^^cf. 

<9i> iJL^(114)o] ^, S. 4b°\] H^lti- Ji^(114)4Mfc 

IS. 5l)^liS7f cf-g-, IS ^l^liMt ^Ei-g- n}i3t *>-8-*V^ 

^(115)^1 ^^^4. 

<92> ^Ei-g- ££efl7|AE ^11^(115)^- ol^og p]^a.S A}-g-*H «fl 

^/*1E] 5fl^(113)^l cfl^H °l-^r°d ^* ^r*8*Rr 3H1 ^*fl «fl^d/^l^ 3flBi 
(113)^1^ £^B(118)# ^ §)Ei(H3a)7> ^^^cf. o]^ ^<y Al> t^e^ 
N 2 , B, Ar, Phos ^ o)£-s\- 2.^- JE^H ^ *}i47> A>^tf. 
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<93> *]El(ll3a)7> *)&\-%- ££5]l^liB ^€(115)^: *fl 1 ^Hl^ 

<94> ^-Ol, §]Ei-g- l£Efl7liH 5flBi(115)ol ^, tifl^/ ij]Ej Sfl ^ 

(113) ^ S^B(118)^ %M^}7l ^n, *}B\(U3a)7} ^e)^ 

7]^:(lll)^r 2f 200°C <^1^ ^r£^A^| O^^Cf. 
<95> ^s]s. 7l^r(lll)ol 0^33 ^ ^, £ 4 C ofl w}-S>]- ^-ol ; tl^#(ll4) 

^Ml^r Ta, TaN, TiN ^^S. <>1-^*! ?fl Efl >g w^^( 116 )o] 

°JH^ 3] = ^ *]Ei^lS] 7}$r^ ^-JL^Cf. 

<96> ol^Hl^-i ^o], M}-^ oj 3 *jJ a^E ^co] ^E^^l ^ 

<97> je^K oj^^j ^jtrcq -gr]El^l ^ ^ ^12:^-^ *|B|* 

^ ^1^1" ^ V\S. 3)°)) HJl^S: ^ 7]%Vo| 

<98> g:^ OJ^^l ^co| ^1E1^| ^ ZL o. SflX|Hfl 

SEfe o. jp: S|E}-g- I£e||7]AE 

5fl€# ^>*^H ol^«a ^^A^ *1E^ a^-g- S^^>i^- ^5.^, ^E^-g- 



30-19 



1020020075943 #3 2003/9/2 

s>534. £ ^3*1 o>M*M, ^ 

1- 
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1] 

£#*h=- ^ sim, -*7i ti# sfl€ $h <s^€ i^it 

^^Rr tifl^ tffl^ 3^, ^ #7l iflBl^ #71 

«fl*l iLJL*K£-I=- #7] ^afl sflHH^- #71 afl^d ^ 3H1 ^€ 

312=2] ^lEi#^Hl o^i, 

^-71 *).^ ^1^1^ #71 7-1 %V SflEl ^ #71 WflAi SflB} ^Ofl #7l 

*Rr °<}EL^ H^Bi *lBl#^l. 
[^t 1 * 2] 

*fl 1 ^°11 &°H, ufl^^- #7l 7-1-sj- b^o] ol^og Al X£ 

e^nefl^ ^ ^#^1 iSell^l^H ^l^^ 4i3S ^-g-sr><^ 

4^^^ 3H1 #71 £^h 7 } ^3*1 B>5L^- *g#^ ^ ^^-S 

^ <9a^ H^Ei «fl = Sl *1e1#*1. 
3] 

*H 2 ^1 Si^A-1, #71 N 2) B, Ar, Phos ^ S. 

€■ 5E#H ^21 53* f^^S ^ 0 <jH3Q H^El €Hl = sl 1*1 Ei 

#*1 . 
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[^t 1 * 4] 

Xl 1%H1 $JM*1, #?1 «fl^ #7l T^J- ^^l Sfl^Sl o)4- #7] 
3E#H7> ^ojSl£S. 3}^ ^ oj^^J *ll£LB] 

[3^* 5] 

XI 4 %H1 &<>H, 

#?1 t^Xl 3rfl^n)- ^>7l tifl^i 3fl^o^ ^.o. 5 0 oAolJi; 

#7l tiflA} 3*«^ O]^- -og A] -og € £^Boll <3}*fl titf*} 

<3^-§r Dl^xl 7^ ^l^l Sfll^ O]^ 

#7l i^H^l iqtfl #7] 7^ g-<3*fl<3 7-1^ 2^ ^ fl-fr 
3 £3. ^ ^£.3. ° 0 '5^ HflEl SflS-Sj 

[^t 1 * 6] 

XI 5 ^Hl &<H>H, #71 N 2 , B, Ar, Phos ^ °l^s}- 7>^t!r £ 

€■ SL^B #5] 5L^-§>^ 3J-§r ^8-°3. ^ sfl^sl ^e-] 

[^^J- 7] 

7l#; 

#71 7l^ofl 5i3i*)l#ofl 7>«l*>7l 

^ ^-1^1 ^ ^<H^1 4l7># <^7J*>^ cf^Sl tifl^-g- X^Kr «ti 
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#7l ufl^/*]^ 2.3Lf>}^ #7l Hfl^d/^-sj- #<1^1 ^ 

^€ ^#^r 3^ *Rr H^H. B\ # 

*1. 

8] 

#7l lift -f ^^.S. ^€ IS^liB Bfl€# 

°l£r^ A]~§-^ ^*<H 2]^ S^B^ll ^ ^*j-oj 

^ <ya^} h^ei s]ei#*i . 

[3^8- 9] 

o)^^ °fi31 ^-g-SHfr #7] 5L£e^l>iH sfl€^-S. *}^*Rr ^ 

^•7i £^B7} <&sm *§#^ 3* ^as. ^ •yai s^ei 

101 

8 *<H1 9X°]*], ^7} SL^Bfe N 2 , B, Ar, Phos 7 >^*V 3. 

^ ££H 5}i4f i^-SKr 3^ ^ H^Ei *]]JELo] 

11] 

7l^o11 7-}*J- ^-1^1^^ ^SRr ^1; 
^-71 <£<I*11^ $H y^#^ ^-741; 
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#71 ^<t*fl sfl€°l ^71 7l^ ^^ofl liJL^ 

#tii ; ^ 

[^^J- 12] 

*fl 11 %H1 5^*1, ^71 ^1*11 ^€^1 °l£r ^<^Rr #71 #7im, 

#71 tis#^Hl 11 eflxl ^m!- ^#i*Kr #711; 
<M-g- llefl^lil ^ # *}^r #711; 

#71 X-1%V ^"<l^-g- llE^liB 4^31 o] 

£^r°J ^*Rr #711; ^ 

#7l ^^l-g- llel^liB 3flE^^- *fl7i*Kr #7)1# £^-*Rr 

13] 

all 12 %H1 SX°]*\, #71 oi^oj o. #7l #7im N 2 , B, 

Ar, Phos -f-^ ol^g). 7>^*V S.^ ^i|f 
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14] 

71 #7)1^ ofl^! ^ H^^ ^ ^TlS]^ ^ ^ oj H ^l 

15] 

^"71 tifl^H afl^ofli £^H7> ^Z]$m ol^cy pj-^a. £o] oj^-oj ^ o. 

^*S*Rr #31-1- 3# ^ ^ °Jh3! H^H *1 Ei ^ 

16] 

*H 15 ^<H^i , ol^--og ^-g- ^"71 N 2 , B, 

Ar, Phos ^ ol^-sj. 7BrtV 5.^ JE^H ^ *>M-# Af-g-^-o} ^^s]^ ^ 

<5>^ ° 0 13.3! SflJEl^ *j Ei ^1 9] ^2:^. 

17] 

^7] t<g3) ^ ^o) JE^E^ %MH*7l ^*fl ^>7l ^E]€- 7]^: 

# <H^*8*Hr ^Tfll- Ei lft}b 3* ^O.^. ^ ^a.^ H^B. is) 



30-25 



1020020075943 ^^ 2003/9/2 

18] 

4 171N $X°]*\, A oM ol^SKz- #7fl-& ^ 200°C ££611 ^ 

19] 

#7l Si^l^-i- ^eJ^SM wfl^i/^H 1 - ^'M *fl€€- $-S*Hr #31; 

#7l ^-<g^ sflElol a o V 7 ] 71^; JiLJL§^ ^ 

^*Rr #31; 

#7l iL^# 7-1 %v ^sfl -g- s^It^h jfl ^i* ^*Kr #31; 

7-1 *j- ^-^^-g- ££5fl^liB °l£r^ v\^3.S. ol^ 

20] 

*H 19 %H1 5a<H*l, #7l 7i%V ^<l^-g- n^-i: ^#*Kr # 

71 #31^, 

#71 is##oll IS 5^1i5t ^*Rr #711; ^ 

*>tt h^b *Hi=£l §ie^#^^ ^i^« 0 >^. 
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21] 

N 2 , B, Ar, Phos ^ 7>^t> *}-g-*H ^ 

22] 

23] 

*fl 19 %H1 5a°H, #7] ^ ^-<l^-§- iSeflxjiH 3fl€* # 

71 ^>7l ^ ^<gl^ ^<=>) SL^H^ ^*>7l ^*fl ^-7] ^e]^ 

7]^ ^^Kr <M* Cl £#*Kr ^J* ^ ^3.^1 H^B SflS. 

24] 

^ 23 91°] *\, ^7} o]^^ cJt^i^ 9= 200°C °]<#£\ -&S.«K*\ 
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